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MEMO
TO:
FROM:
D A T E :
RE:

Vasquez Boulevard/I-70 S i t e Working Group Members
Jane Mitche l l , CDPHE
March 10,2000
Arsenic testing information

As a f o l l o w - u p to the biomonitoring conference call last Monday, I have put together a
packet of some of the materials we have deve loped for the Globe Medical Monitor ing Program,
including information on the analytical methods used for arsenic testing, the participant
questionnaire and portions of the testing protoco l .

As a result of comments and suggestions made by Joyce T s u j i during the conference call ,
we plan to update our questionnaire to include an additional question about how long it has been
since the participant last had their hair cut. We will also have our advisory group consider
adding two other questions to ask about the amount of rice and the amount of organ meats p e o p l e
t y p i c a l l y eat.

Please let me know if I can furni sh any other information to the work group.



P A R T I C I P A N T Q U E S T I O N N A I R E - P A G E 1

Baseline Questionnaire

Patient I D :(Attach label here)

S T A T U S :
d Baseline d V o l u n t a r y (If voluntary, check one of the f o l l o w i n g )
d Remed ia t i on d Worker

d F o r m e r Res iden t
d Other

NAME: DATE: / /
Last F i r s t M i d d l e I n i t i a l M o n t h D a y Y e a r

H O M E A D D R E S S :
S t r e e t : Ci ty:
State: Zip: County of Residence:

Has p a r t i c i p a n t been tested since 1994 t h r o u g h G l o b e v i l l eMedical M o n i t o r i n g Program? D Yes d No I f y e s , addres s when last t e s t ed?

N a m e of person r e s p o n d i n g to ques t ions if p a r t i c i p a n t is a c h i l d :
How long has p a r t i c i p a n t lived or worked in the f o o t p r i n t area:(See map) Yrs . Mos .
P a r t i c i p a n t ' s A g e :
P a r t i c i p a n t ' s S e x : d F e m a l e O M a l e

Race Ethni c i ty:
Is the part ic ipant S p a n i s h / H i s p a n i c / L a t i n o ?

O No, no t S p a n i s h / H i s p a n i c / L a t i n o
n Yes, M e x i c a n / M e x i c a n A m e r i c a n / C h i c a n o
d Yes, other S p a n i s h / H i s p a n i c / L a t i n o

Home T e l e p h o n e No.: ± ___ )
Birth Date: . / /

M o n t h Day Y e a r
Maternal Condi t i on s:

Pregnant Woman d Yes d No d Unknown
N u r s i n g Woman d Yes d No

What is the participant's race?
d White d American Indian or Alaska Native
d Black d Vietnamese
d Korean d Asian or P a c i f i c I s l a n d e r
d Some other race (please print )

H a i r treatments:
Within the past 1 0 weeks have you used any hair treatments such as:
D a n d r u f f shampoo d Yes d No
Hair color or dye d Yes d No
Permanents, or other chemical processing, cold-wave treatments, or straighteners? d Yes d No

What brand of shampoo do you use?
Smoking:

Does part ic ipant currently smoke cigarettes or other tobacco product s (such aschewing tobacco or smoking a p i p e / c i g a r s ) ? d Yes d No
Has participant ever smoked cigarettes or other tobacco products? d Yes d No

Does anyone else smoke tobacco product s inside your home? d Yes d No
Has p a r t i c i p a n t eaten f i s h , i n c l u d i n g tuna, salmon, shr imp, oysters, crab, clams, orseafood within the past 3 days ( i n c l u d i n g meals eaten out)? d Yes d No d Unknown
Has p a r t i c i p a n t consumed red wine in the past 3 days? d Yes d No d Unknown
Did partic ipant work or p lay outside in the Globe area neighborhood in the past few days? d Yes d No

Continued on back ->



P A R T I C I P A N T Q U E S T I O N N A I R E - P A G E 2 Patient ID:(Attach label here)
Is the par t i c ipan t currently taking any prescription medications, such as antibiotics? G Yes G No
I f yes, c omple t e t h e f o l l o w i n g :

N a m e of Medi ca t i on Reason M e d i c a t i o n was Prescribed

Do you currently use water from a well for your dr ink ing water? G Yes O No

G Unknown

O Unknown
Do you eat vege table s or f r u i t s f r o m your own garden or f r om a neighbor's garden? O Yes O No
Occupation: How l o n g at o c cupat ion:
Previous occupation:
Do you h a n d l e me ta l s such as arsenic, cadmium, or l ead? O Yes O No
Is the p a r t i c i p a n t t a k i n g a vi tamin or d i e tary s u p p l e m e n t , such as calcium or iron? O Yes O No

O Unknown
O Unknown

Has the par t i c ipan t ever been t o l d by a physic ian that they have kidney disease? O Yes O No
Has the p a r t i c i p a n t ever been told by a phys i c ian that they have diabetes or hypertens ion? G Yes O No
Do you have any other medical concerns you would like the program physic ian tobe aware of, i n c l u d i n g skin or nerve di sorders? If yes, describe: G Yes G No

Name of participant's phys i c ian or primary hea l th care provider:
A d d r e s s of p h y s i c i a n / h e a l t h care provider

Street:
City: State: Zip:

Would you like us to mail a copy of your test re sul t s to your p h y s i c i a n / h e a l t h care prov id erTO Yes G No
Consent S i g n e d : G Yes G N o Test Location: O Community Resource Center

O Concentra G H o m e G Other



GLOBE M E D I C A L M O N I T O R I N G P R O G R A M
S A M P L I N G P R O T O C O L

29-02-00

S U B S T A N C E
Lead ( P b ) a n d c a d m i u m ( C d ) i nwhole b lood

C a d m i u m ( C d ) , c r e a t i n i n e a n dnon-die tary arsenic (As) in urine
p 2 - m i c r o g l o b u l i n in urine

Arsenic (As) in hair

T U B E
P l a s t i c l a v e n d e r
tube BD# 7 8 6 3 '

125 mL N a l g e n eb o t t l e
30 ml pre-treatedN a l g e n e b o t t l e

— — —

P R O C E D U R E
G e n t l y invert the tube 8 to 10 t imes in ordert o p r o p e r l y d i s s o l v e t h e a n t i c o a g u l a n t .

C o l l e c t a random spec imen.
Collect this specimen first, then go on to the/32-microglobulin sampling instructions.
U s i n g the above urine s a m p l e , pourd i r e c t l y an a l iquo t into the 30 ml b o t t l ef i l l ing t o th e s hou ld er .
The 30 mL bo t t l e a l r eady contains apreservative. See sp e c ia l notice in s id e thekits.

See spec ial instruct ions provided

S T O R A G E
K e e p s a m p l e s r e f r i g e r a t e d orf r e e z e a t - 2 0 ° C

K e e p s a m p l e s r e f r i g e r a t e d orf r e e z e a t - 2 0 ° C
Store at 4°C, 2 days or bestfreeze at- 2 0 ° C

Avoid f r e e z i n g / thawing cycles.

Room temperature
T r a n s p o r t : P l a c e s a m p l e s in an a p p r o p r i a t e cooler wi th ice-packs t o keep th e s a m p l e s c o l d . I n c l u d e a p a c k i n g l i s t d e t a i l i n gt h e s a m p l e IDs and nature o f th e spec imens .

S h i p t o : Laboratoire d e t o x i c o l o g i e , I N S P QA t t : A l a i n L e B l a n cC H U L , Local S-3082705, Boul. LaurierS t e - F o y , Q C , G 1 V 4 G 2T e l : (418)654-2254x7648
F : U * K I » \ f > r l v t U a l f i l V j o t i n Tnur l W M n l c p t . umpUng pro4ocot.doc

Le Centre de t o x i c o l o g i e du Quebec 2705, Boul. LaurierS a i n t e - F o y , QcCanada O 1 V 4 G 2
T e l . : (418) 654-2254
F a x : ( 4 1 8 ) 6 5 4 - 2 1 4 8



Centre de T o x i c o l o g i e
Inst i tu t Nat iona l d e santS p u b l i q u e du Quebec2705, S o u l . Laur i erS a i n t e - F o y . QuebecCanada. G 1 V 4 G 2

T«: (418) 554-2254

Hair sampling

Date:
Last name:
F i r s t name:

S E E I N S T R U C T I O N S
I N S I D E



I N S T R U C T I O N S

It Is recommended to wash the hair b e f o r es a m p l i n g .
C o l l e c t a strand of hair (0.5 cm in diameter) asclose to the s c a l p as p o s s i b l e .
S t a p l e the s a m p l e in the space p r o v i d e d onthe r igh t page.
P l a c e the root end upwards .
C l o s e the p a m p h l e t and insert it in a ZIP-LOGbag.
The f r o n t cover must be v i s i b l e t h r o u g h thep l a s t i c bag.

? I n d i c a t e the nature of the request: generalscreening or s p e c i f i c e lements.
? Is the ana ly s i s to be done over the entirel e n g t h o f th e spe c imen, the f i r s t f ewcentimeters , or the entire l e n g t h but percentimeter? Plea s e be precise.

A R S E N I C O N L Y4 segment ana ly s i s as f o l l o w s :
0-1 cm, 1-3 cm, 3-5 cm, 5-7 cm( I f l e n g t h o f s a m p l e a l l o w s )

Brand of shampoo used:

S p e c i a l hair t r ea tmen t s :

S P E C I M E N
Root end upwardsStaple onlyThe grid below is in cm1



ARSENIC HAIR TESTING
Hair tes t ing is being o f f e r e d as part of the medical monitoring program
because urine analysis will not show arsenic exposure that occurred more
than two to three days prior to test ing.
Hair test ing can detect exposure to arsenic over the past several weeks to
months, d epend ing on the l ength of hair that is t e s t ed.
Hair testing involves c l i p p i n g several strands of hair (about 1/4 inch thick or
roughly the thickness of a p enc i l) from the section of hair near the back of
the neck. Every e f f o r t will be made to col lect the hair sample so that it is
not noticeable, if at all po s s i b l e .
Analysi s of hair samples is l imited in that test results may not be rel iable
for individuals who have recently treated, colored or processed their hair.
The laboratory will inspect each hair s ampl e to determine if the hair
col lec ted is a good healthy sample of hair which has not been cosmetically
altered and, therefore, is suitable for analysis. You may return for a retest, if
the laboratory re jec t s your hair sample. You will need to wait about 10
weeks or more since you last treated or colored your hair to have reliable
test results.
Neither hair nor urine tests can pinpoint the source of arsenic detected in a
sample. Other exposures may occur from an i n d i v i d u a l ' s occupation, diet
or medication. Hair samples may have high levels of arsenic due to dust
that is direc t ly taken up by the hair strand.
The purpose of the arsenic hair test is to he lp i d e n t i f y exposure which may
be occurring hi your environment. These tests are not designed to tell you
whether you may experience s p e c i f i c health problems due to arsenic
exposure.
I n d i v i d u a l s who have an elevated test result can meet with a physician to
he lp determine the source of the exposure and discuss their health concerns.



C O L L E C T I O N A N D S H I P P I N G I N S T R U C T I O N S
F O R U R I N E S A M P L E S

U S E C O L L E C T I O N E Q U I P M E N T S U P P L I E D B Y C T Q ' s L A B O R A T O R Y

1. Do not open the Z i p l o c bag conta in ing the urine c o l l e c t i on kit un t i l j u s t before thes a m p l e is to be c o l l e c t e d .
2. Provide a l a b e l e d urine c o l l e c t i o n cup to the p a r t i c i p a n t a l o n g with the i n s t r u c t i o nsheet on how they s h o u l d c o l l e c t t h e i r spec imen. Be sure an a d u l t accompanie sany ch i ld being tested into the bathroom.
3. Open the Z i p l o c bag and p l a c e pre-numbered l a b e l s on the 2 c o l l e c t i o n bo t t l e s .
4. I m m e d i a t e l y a f t e r the urine spec imen is returned to the c o l l e c t i o n s ta t i on ,t r a n s f e r a por t i on of the urine spec imen (30-50 ml_) f r o m the urine c o l l e c t i o n cupt o t h e 1 2 5 m l _ N a l g e n e b o t t l e (the l arg er b o t t l e prov ided i n C T Q ' s s a m p l e k i t ) .Pour another al iquot of urine from the c o l l e c t i on cup d i r e c t l y into the 30 mL bot t l e(the s m a l l e r b o t t l e provided in the CTQ ki t) and f i l l b o t t l e up to the s h o u l d e r . Donot touch the i n s i d e of the urine spe c imen container or a l l o w it to come intocontact with c l o t h i n g or external surface s . Leave the b o t t l e caps turned up w h i l ef i l l i n g t h e bo t t l e s .

The 30 mL b o t t l e contains a pre-measured amount of s od ium h y d r o x i d es o l u t i o n for pH a d j u s t m e n t to prevent d e g r a d a t i o n of the beta-2 sampl e .Observe cautions l i s t ed on CTQ's k i t f or h a n d l i n g a corrosive material.
5. Recap the co l l e c t i on bot t l e s i m m e d i a t e l y to minimize exposure to the air. Checkto be sure the numbered l a b e l s on the urine c o l l e c t i o n containers match thenumbers on the p a r t i c i p a n t questionnaire and consent form.
6. Plac e b o t t l e s back in the Z i p l o c bag, seal the bag and r e f r ig era t e s a m p l e si m m e d i a t e l y in an u p r i g h t p o s i t i o n .
7. Place all sample s in a s h i p p i n g container with blue ice. I n c l u d e requisition f ormfor a l l s a m p l e s being m a i l e d . This f o rm wi l l ac t a s the cha in-o f- cu s t ody for thes a m p l e s being s h i p p e d . Aff i x a i r b i l l and s h i p p i n g l a b e l s prov ided by t h elaboratories. Split ( d u p l i c a t e ) s a m p l e s are to be s h i p p e d to Quest Lab. All others a m p l e s w i l l be s h i p p e d to C T Q . K e e p copy of r equi s i t i on f o r m with date , timeand i n i t i a l s of when the s a m p l e s were t ran s f e r r ed to the s h i p p i n g company.
8. Ship sample s via F e d E x , between Mondays and T h u r s d a y s only, using overnightexpress.



H O W T O C O L L E C T Y O U R U R I N E S P E C I M E N

1. You will be given a l a b e l e d urine c o l l e c t i o n cup at the s a m p l e
c o l l e c t i o n area. T a k e the cup wi th you in to the bathroom.

2. Be very c a r e f u l not to touch the i n s i d e of the container or a l l o w thecup to come into contact with your c l o t h i n g or other o b j e c t s .
3. Wash your hands c a r e f u l l y with soap and water be fore you co l l e c tyour s a m p l e .
4. C o l l e c t the urine s a m p l e by s t a r t i n g to urinate into the t o i l e t as youn o r m a l l y w o u l d . Move t h e c o l l e c t i o n c u p into t h e urine stream. F i l lthe container 1/4 full or more if p o s s i b l e . You w i l l need to c o l l e c t atleast enough urine to fill the cup to the 30 ml mark for thel abora t ory to be ab le to ana lyz e your s a m p l e for all of therecommended tests.
5. Return the urine sp e c imen i m m e d i a t e l y to a h e a l t h care worker inthe s a m p l e c o l l e c t i o n area.
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t A R S E N I C I N H A I R
-condensed version-

PM-049-A-r6sang

1 . P R I N C I P L E
Induct ive ly coupl ed p la sma mass sp e c t rome try

2 . U S U A L W O R K I N G R A N G E
0.05 u g / g t o 10 u g / g ( h i g h e r c onc en t ra t i on s may be d e t e r m i n e d a f t e r a p p r o p r i a t e d i lu t i on).

3 . I N S T R U M E N T A T I O N
Perkm E l m e r S c i e x E l a n 6000 I C P - M S

4. DESCRIPTION
20 mg of ha i r is weighed in a p o l y p r o p y l e n e tube. U n l e s s s p e c i f i e d , the a n a l y s i s is done on one s egmento n l y (0-2 cm). The s a m p l e i s d i g e s t e d u s i n g n i t r i c acid for 2 hours in an 80°C water bath.Aqueous ca l i b ra t i on is p e r f o r m e d and r e s u l t s are v a l i d a t e d with an a p p r o p r i a t e c e r t i f i e d r e f er ence material.

5 . P R E C I S I O N , A C C U R A C Y A N D D E T E C T I O N L I M I T
C e r t i f i e d hair material (GBW 09101)

Targe t value
( u g / g )
0.59

Measured mean
( P 9 / 9 )0.57

N
26

% RSD
9.0

D e t e c t i o n l i m i t : 0,05 u g / g .
6 . NORMAL LEVELS

Genera l p o p u l a t i o n : < 0.1 u g / g .

7. REFERENCE
M e t h o d P M - 0 4 9 - A

5 \pproved byI Date
1 9 9 9 / 1 2 / 0 8

Date o1 first revision
1 9 9 9 / 1 2 / 0 8

Page
I d s T
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t N O N - D I E T A R Y A R S E N I C I N U R I N E
-condensed version*

M-204-C-r6sang

1 . PRINCIPLE
G r a p h i t e l u r n a c e a tomic a b s o r p t i o n s p e c t r o m e t r y - Zeeman background correct ion.

2 . U S U A L W O R K I N G R A N G E
0.1 p mol/L to 5 p mol/L ( h i g h e r c oncentra t i ons may be d e t e r m i n e d af ter a p p r o p r i a t e di lut ion). This method
exc lude s the d i e t a r y c on tr i bu t i on that may originate f r o m certain t y p e s o f f o o d s (ie : s e a f o o d ) . This method
a p p l i e s to arsenite, arsenate, MM and DMAA and other t y p e s ol e x t r a c t a b l e species.

3 . I N S T R U M E N T A T I O N
P e r k i n E l m e r Z-5100 with Zeeman correction.

4. DESCRIPTION
1 ml of s a m p l e is e x t r a c t e d w i t h t o l u e n e in the presence of po ta s s i um i o d i d e . The t o l u e n e extract i s back
e x t r a c t e d w i t h a s o l u t i o n o f p o t a s s i u m d i c h r o m a t e . Thi s s o l u t i o n i s ana ly s ed f or arsenic. Matr ix matched
ca l i bra t i on is p e r f o r m e d .

5 . P R E C I S I O N , A C C U R A C Y A N D D E T E C T I O N L I M I T
T a r g e t va lueu mol/L— — — t i — — — — — —
2. 2 (worker)

3.0 ( a r s e n i t e )
0.9 ( a r s e n a t e )

Measured mean
(u mol /L)

2.19
3.24
0.92

N
10
10
10

% BSD
' 2.8

3.8
7.9

D e t e c t i o n l imi t: 0 .1 u mol/L.
6 . N O R M A L A N D O C C U P A T I O N A L E X P O S U R E L E V E L S

G e n e r a l p o p u l a t i o n • < 0.25 u mol/L
Alert l eve l : 1.1 u mol/L

7 . E X T E R N A L P R O F I C I E N C Y T E S T I N G P R O G R A M S
Centre de t o x i c o l o g i e du Quebec.

8. REFERENCE (M-204-C)
Fitchett AW, DaugfUrey EH et Mushak P. 1975. Anal. Chim. Ac., 79,93-99

M l ) \ \ Y^PProved b y
\\ \ \ A\\t\ >~~\ / \ ^

Date
• 1 9 9 9 / 1 2 / 0 8

Date of first revision
1 9 9 9 / 1 2 / 0 8

Page
7 d e >
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t L E A D I N B L O O D
-condensed version-

M-137-B-i 6sang

1 . P R I N C I P L E
G r a p h i t e f u r n a c e a tomic a b s o r p t i o n s p e c t r o m e t r y - Zeeman background correction.

2 . U S U A L W O R K I N G R A N G E
0.05 u mol/L to 5,0 u mol/L ( h i g h e r c onc en tra t i on s may be d e t e r m i n e d after a p p r o p r i a t e di lut ion).

3 . I N S T R U M E N T A T I O N
P e r k i n E l m e r 2L-4100 w i th Zeeman correct ion.

4. DESCRIPTION
100 u I of b lood is d i l u t e d w i t h 1 ml of a s o l u t i o n c o n t a i n i n g Tri(on-X 0,5%, Nitric acid 0,2 % and A m m o n i u m
p h o s p h a t e 0,1 %. C a l i b r a t i o n i s p e r f o r m e d u s ing c e r t i f i e d blood c o n t r o l s f r o m the Quebec I n t e r l a b o r a t o r y
comparison program.

5 . P R E C I S I O N , A C C U R A C Y A N D D E T E C T I O N L I M I T
Target value

( u m o l / L )
0.3
1,2
2 :12,8

Measured mean
( p m o l / L )

0,31
1,23
2,13
2,82

% RSD
2,8

2.25
1,9

2,48
D e t e c t i o n l i m i t : 0,05 u m o l / L .

6 . N O R M A L A N D O C C U P A T I O N A L E X P O S U R E L E V E L S
G e n e r a l p o p u l a t i o n : < 0 , 5 u m o l / L .
A l e r t l ev e l : 1 , 5 u m o l / L .
A c t i o n level : 4,0 u mol/L.

7 . E X T E R N A L P R O F I C I E N C Y T E S T I N G P R O G R A M S
> C e n t r e de t o x i c o l o g i e du Quebec
> C e n t e r s for d i s ea se contro l and p r e v e n t i o n .
> N e w Y o r k ' s S t a t e D e p a r t m e n t o f H e a l t h .> O n t a r i o ' s M i n i s t r y o f H e a l t h .

8. REFERENCE (M-137-B)
Parsons PJ.. Slavin W. A rapid Zeeman g r a p h i t e furnace atomic absorpt ion sp e c t rome tr i c method for the
d e t e r m i n a t i o n of l e a d in b l ood . S p e c t r o c h i m i c a Acta, 1993. Vol. 48B, No. 6/7, 925-939.

Date .
1 9 9 9 / 0 3 / 1 9

Oats of first revision
1 9 9 9 / 0 3 / 1 9

Page
idel
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C A D M I U M I N U R I N E
-condensed version-

M-198-B-r6sang

1 . P R I N C I P L E
G r a p h i t e f u r n a c e atomic absorpt ion spec trometry - Zeernan background correction.

2 . U S U A L W O R K I N G R A N G E
2 nmol/L to 200 nmol/L ( h i g h e r c onc en tra t i on s may be d e t e r m i n e d a f t er a p p r o p r i a t e d i lu t ion).

3 . I N S T R U M E N T A T I O N
P e r k i n E l m e r Z-5100 w i t h Z e e m a n correction.

4. DESCRIPTION
1 mL of d i l u a n t (dilute nitric a c i d ) is p i p e t t e d into au to sampler cups. 100 u L of urine is then added and mixed
w i t h t h e d i l u a n t s o l u t i o n . M a t r i x matched c a l i b r a t i o n i s p e r f o r m e d .

5 . P R E C I S I O N , A C C U R A C Y A N D D E T E C T I O N L I M I T
T a r g e t value( n m o l / L )

40
150

Measured mean
( n m o l / L )

39
148

N
10
10

% BSD
4.7
1.6

D e t e c t i o n l imi t: 2 nmol/L (or 0 .2 u , m o l / m o l c r e a t i n i n e ) .
6 . N O R M A L A N D O C C U P A T I O N A L E X P O S U R E L E V E L S

General p o p u l a t i o n :< 10 nmol/L
Alert l e v e l : 75 nmol/L
A c t i o n l e v e l : 225 nmol/L

7 . E X T E R N A L P R O F I C I E N C Y T E S T I N G P R O G R A M S
> Centre de t o x i c o l o g i e du Quebec.
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C A D M I U M I N B L O O D
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1 . P R I N C I P L E
G r a p h i t e f u r n a c e a tomic a b s o r p t i o n s p e c t r o m e t r y - Z e e m a n background correct ion.

2 . U S U A L W O R K I N G R A N G E
2 n m o l / L to 300 n m o l / L ( h i g h e r c o n c e n t r a t i o n s may be d e t e r m i n e d a f t e r a p p r o p r i a t e d i lu t ion).

3 . I N S T R U M E N T A T I O N
Perkin E l m e r Zl-4100 w i t h Zeeman correc t ion.

4. DESCRIPTION
500 uL of d i l u a n t (Triton-X 0,4%, M a g n e s i u m ni t ra t e 0,06 % and A m m o n i u m p h o s p h a t e 1 %) is p i p e t t e d intoa u t o s a m p l e r cups. 100 ML of b lood i s then a d d e d and mixed with the di luant s o l u t i o n . Aqueou s c a l i b r a t i o n i s
p e r f o r m e d .

5 . P R E C I S I O N , A C C U R A C Y A N D D E T E C T I O N L I M I T
T a r g e t value

( n m o l / L )
38

105

Measured mean
( n m o l / L )

36,8

1
% R S D !

4,8 1
104,4 ! 3,8 i

Detect ion l i m i t : 2 n m o l / L .
6 . N O R M A L A N D O C C U P A T I O N A L E X P O S U R E L E V E L S

G e n e r a l p o p u l a t i o n : < 5 nmol/L ( n o n - s m o k e r s )
10-80 n m o l / L ( s m o k e r s )

Alert l e v e l : 45 nmol/L.
A c t i o n l e v e l : 135 nmol/L.

7 . E X T E R N A L P R O F I C I E N C Y T E S T I N G P R O G R A M S
> C e n t r e de t o x i c o l o g i e du Quebec.

8. REFERENCE (M-205-B)
Stoeppler . M and Brandt , K., C o n t r i b u t i o n s to a u t o m a t e d trace a n a l y s i s . V. D e t e r m i n a t i o n o f Cd in whol e blood
and urine by e l e c t r o t h e r m a l AAS, F r e s e n i u s Z. Anal . Chern., 300,372,1980.
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